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(54) SAMPLE LIQUID-MEASURING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sample liquid- 
measuring apparatus for easily exchanging a sensor comprising 
a lipid bimolecular film without spending much time. 
SOLUTION: The sample liquid-measuring apparatus comprises 
a sample liquid-accommodation section, a reference liquid- 
accommodating section, a lipid bimolecular film that is provided 
in contact with both of a sample liquid and a reference liquid in 
each accommodation section, and a mechanism for allowing the 
sample liquid to flow as liquid flow in the sample liquid- 
accommodating section (or a mechanism for allowing the 
reference liquid to flow as a liquid flow in the reference liquid- 
accommodating section), thus detecting a dissolved substance 
in the sample liquid by measuring the potential difference 
between the sample liquid and the reference liquid. The sample 
liquid-measuring apparatus comprises a mechanism for 
damaging the lipid bimolecular film by jetting out a washing 
liquid to the lipid bimolecular film, and a mechanism for forming 
a new lipid bimolecular film by jetting out lipid for forming the 
lipid bimolecular film at a site where the lipid bimolecular film is 
broken. 
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Japanese Laid-Open Patent Publication 
No. 194772/2003 [Tokukai 2003-194772) 

A. Relevance of the Above-identified Document 

The following is a partial English translation of exemplary 
portions of non-English language information that may be 
relevant to the issue of patentability of the claims of the present 
application. 

The non-English language information relates to the 
technical background of the present invention. 

[CLAIMS] 

[CLAIM 1] 

A sample liquid measuring device, including: a 
sample liquid container; a reference liquid container; a 
lipid bilayer membrane provided so as to be in contact 
with both a sample liquid of the sample liquid container 
and a reference liquid of the reference liquid container; 
and a mechanism for flowing the sample liquid in the 
sample liquid container as liquid flow, a potential 
difference between the sample liquid and the reference 
liquid being measured so as to detect a lysate in the 
sample liquid, said sample liquid measuring device 
comprising: a mechanism for breaking the lipid bilayer 
membrane by jetting out a rinse fluid onto the lipid 
bilayer membrane; and a mechanism for newly forming a 
lipid bilayer membrane by jetting out a lipid, constituting 
the lipid bilayer membrane, onto a broken portion of that 
lipid bilayer membrane. 

[DETAIL DESCRIPTION OF THE INVENTION] 

[0001] 
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The present invention relates to a sample liquid 
measuring device. More specifically, the present invention 
relates to a sample liquid measuring device which can 
measure poisonous materials by a sensor made of a lipid 
bilayer membrane. 

[BACKGROUND OF THE INVENTION] 

[0003] 

As a device for detecting the poisonous materials at 
real time, a sensor device using a lipid bilayer membrane 
is proposed (Fig. 8, Japanese Laid-Open Patent 
Application Tokukaihei 1 1-56389, Japanese Laid-Open 
Patent Application Tokukai 2001-91494, and the like). 
Generally, the sensor device has a plurality of water baths 
and includes a sensor section which is provided on a part 
of a water bath wall and uses a lipid bilayer membrane 
allowing the poisonous material to act thereon, wherein a 
potential difference between a reference liquid and a 
sample liquid sandwiching the water bath wall is 
measured by a reference electrode, thereby sensing the 
poisonous materials. 

[EMBODIMENTS OF THE INVENTION] 

[0009] 

The following will explain favorable examples of the 
present invention with reference to the drawings. Fig. 1 
schematically illustrates a sample liquid measuring device 
according to the present invention. In Fig. 1, a reference 
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numeral 1 indicates a lipid bilayer membrane, a reference 
numeral 3 indicates a sample liquid container, a reference 
numeral 4 indicates a reference liquid container, and a 
reference numeral 5 indicates a partition wall. The lipid 
bilayer membrane 1 is provided at a through hole in the 
partition wall 5, and the lipid bilayer membrane 1 is in 
contact with the sample liquid of the sample liquid 
container 3 and the reference liquid of the reference 
liquid container 4 so as to partition the sample liquid and 
the reference liquid from each other. 

[0010] 

An electrode 6 is provided in the sample liquid 
container 3 so as to be placed in the sample liquid. 
Likewise, an electrode 7 is provided in the reference liquid 
container 4 so as to be placed in the reference liquid. A 
measuring device 8 such as an electrometer allows the 
electrodes 6 and 7 to measure a potential difference (i.e., 
a membrane potential) between the sample liquid and the 
reference liquid partitioned by the lipid bilayer membrane 
1. Data obtained by the measuring device 8 can be 
recorded by a recorder 9. 

[0011] 

A reference numeral 2 indicates a mechanism for 
breaking the lipid bilayer membrane 1 and a mechanism 
for forming a new lipid bilayer membrane (hereinafter, the 
"mechanism for breaking the lipid bilayer membrane 1" 
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and the "mechanism for forming a new lipid bilayer 
membrane" are sometimes generically referred to as 
"mechanism 2"). The mechanism 2 includes a plurality of 
liquid jetting devices. A rinse fluid and a lipid bilayer 
membrane formation liquid are jetted out from each liquid 
jetting device, so that the lipid bilayer membrane 1 is 
broken, the new lipid bilayer membrane is formed, and 
the lipid bilayer membrane is rinsed as required. 

[0015] 

Fig. 2(a) and Fig. 2(b) schematically illustrate the 
breakage, the formation, and the rinse of the lipid bilayer 
membrane. The mechanism 2 illustrated in Fig. 2(a) and 
Fig. 2(b) includes: an ink-jet-like rinse fluid jetting device 
serving as a mechanism (2a) for breaking the lipid bilayer 
membrane; and an ink-jet-like lipid bilayer membrane 
formation liquid jetting device serving as a mechanism 
(2b) for forming the new lipid bilayer membrane. As 
illustrated in Fig. 2(b), the lipid bilayer membrane can be 
broken by causing the rinse fluid jetting device to jet out 
the liquid to the lipid bilayer membrane 1 provided at the 
through hole. Further, as illustrated in Fig. 2(a), the new 
lipid bilayer membrane 1 can be formed by supplying the 
lipid bilayer membrane formation liquid from the lipid 
bilayer membrane formation jetting device to the through 
hole so that the membrane is formed there. 
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